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gists postulate that an oxygenase is not necessary, the autooxidizable
orthodihydroxy compounds acting in that capacity without need of
a specific enzyme.

The oxygenase has not been prepared free of peroxidase, although
by suitable fractional precipitation Onslow claimed to have prepared
peroxidase free of oxygenase. Peroxidase and oxygenase in mixture,
but free of the autooxidizable orthodihydroxy substances, can be prepared
by grinding fresh fruit or vegetable tissue in a mortar in 95 per cent
ethyl alcohol, which dissolves the orthodihydroxy compounds and
precipitates the enzymes. The enzymes can be recovered from the pulp
by dissolving in dilute sodium bicarbonate solution. The latter is then
neutralized with dilute organic acid to any desired pH value.

The- Wieland theory of general biological oxidation holds that the
process is one of dehydrogenation. The first step is activation of certain
hydrogen atoms of the substrate. The activated hydrogen is then
removed by some hydrogen acceptor such as oxygen which may form
hydrogen peroxide. In vitro, methylene blue can act as a hydrogen
acceptor. For example, in the presence of a suitable oxidase of the Wie-
land type, viz., a dehydrogenase, and methylene blue, alcohol is oxidized
to acetic acid. The methylene blue may be indicated by the symbol MB.
The reactions postulated then are

1. CH3CH2OH + MB + dehydrogenase -> CH3CH:0 +        MBH2

alcohol                                                                      acetaldchyde          reduced methylene

2. CH3CH:0 + CH3CH:0 + H20 -* CHsCOOH +
acetaldehyde           acetaldchyde                             acetic acid                    alcohol
In the presence of oxygen and absence of methylene blue the reactions
might be
1.  CHsCEjOE + 08-+ CH,CH:0 + H202
2.  CH8CH2OH + H202 ~* CH3GH:G + H20
3.  CH3CH:0 + CH8CH:0 + H20 -> CH3C02H + OH3OH2OH
The above reactions have been somewhat simplified from those given
by Wieland.
Warburg's theory is at variance with that of Wieland in that he
believed that all biological oxidations required iron of special properties.
The first step is a reaction between Iron of the tissues with oxygen of
the air. The second step is transfer of the oxygen to the substrate
with corresponding reduction of the iron complex. The reaction is
catalyzed by oxidase. Prussic acid, HCN, inhibits the reaction.
There is evidence to support all of these theories, and it is probable
that several types of oxidizing systems exist in plant and animal tissues,